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Type IIIb endoleak is a rare complication of endovascular aortic repair caused by endoprosthesis deterioration, leading to
aneurysm pressurization and potential rupture. Because of its rarity, few cases are published. We report six cases of type
IIIb endoleak in a 15-year period. Appropriate preoperative diagnosis was achieved in ﬁve cases; duplex ultrasonography,
computed tomography angiography, and contrast-enhanced ultrasonography were useful diagnostic tools in one case, and
angiography led to the correct diagnosis in four cases. In the remaining case, only surgical exploration identiﬁed the type
IIIb endoleak. Successful treatment was achieved by endovascular relining in ﬁve cases and by surgical conversion in one
case. (J Vasc Surg Cases 2015;1:249-53.)Late type IIIb endoleaks are due to structural failure of
the endoprosthesis after endovascular aortic aneurysm
repair (EVAR).1 Although they are exceedingly rare, their
identiﬁcation is crucial because of aneurysm growth and
the risk of rupture determined by direct sac pressurization.2
In a literature search, only 15 cases have been identiﬁed so
far; therefore, there is no standardized approach for diag-
nosis and treatment.3 Type IIIb endoleak can also be asso-
ciated with other types of endoleaks, leading to further
difﬁculties in diagnosis and treatment choice.
The aim of our work was to report a case series of type
IIIb endoleaks identiﬁed and treated in the same institu-
tion. Each patient has consented to the publication of his
data.
CASE REPORT
Patient 1. A 70-year-old man was treated (in another insti-
tution) with Vanguard (Boston Scientiﬁc, Oakland, NJ) in 1998.
During follow-up, he maintained a stable aneurysm sac (60 mm);
after 8 years, a new endoleak was identiﬁed by duplex ultrasound
(DUS) at annual control, with a sac increase of 8 mm. The
endoleak was detected between the endoprosthesis and the sac
wall, with no communication with the proximal or distal landing
zone. Computed tomography angiography (CTA) and contrast-
enhanced ultrasonography (CEUS) were also performed, but a
secure endoleak diagnosis was not achieved. Diagnosis was made
by digital subtraction angiography (DSA), identifying double type
IIIb endoleaks from both iliac legs. A relining procedure was
performed with two Anaconda (Vascutek, Glasgow, Unitedthe Department of Vascular Surgery, University of Bologna.
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://dx.doi.org/10.1016/j.jvsc.2015.07.009Kingdom) iliac legs. The procedure was completed without
complication, and exclusion of the endoleaks was conﬁrmed at
intraoperative DSA and at postoperative and 1-year CTA (Fig 1).
Patient 2. A 70-year-old man was treated with Vanguard
(Boston Scientiﬁc) in 1999. During follow-up, the aneurysm sac
shrunk from 65 mm to 38 mm. The DUS control after 9 years
identiﬁed a new high-ﬂow endoleak and a sac expansion of 9 mm.
The endoleak type was not categorized by CTA and CEUS; only
DSA revealed a type IIIb endoleak from the left iliac leg. Subse-
quently, one Anaconda (Vascutek) iliac leg was implanted. The
procedure was completed without complication, and exclusion of
the endoleaks was conﬁrmed at intraoperative DSA and at post-
operative and 1-year CTA.
Patient 3. A 71-year-old man was treated with Anaconda
(Vascutek) in 2005 for a 60-mm abdominal aortic aneurysm
(AAA). The AAA remained stable in diameter with no endoleaks
for 8 years; after that, a new high-ﬂow endoleak was detected at
DUS annual control with a sac growth of 11 mm. The endoleak
type was not categorized by CTA and CEUS; only DSA revealed a
type IIIb endoleak from the main body (Fig 1, C and D). Sub-
sequently, a Cook (Cook Medical, Bloomington, Ind) proximal
cuff was implanted. The procedure was completed without
complication, and exclusion of the endoleaks was conﬁrmed at
intraoperative DSA and at postoperative and 1-year CTA (Fig 1).
Patient 4. A 67-year-old man was treated for an AAA of
55 mm with an Anaconda (Vascutek) stent graft in 2007. After
7 years of DUS follow-up, he presented with a new endoleak in the
distal portion of the right iliac limb with an increase in diameter of
both common iliac arteries from 20 mm to 40 mm. A type Ib
endoleak from the right iliac limb was suspected after CTA. To
resolve the type Ib endoleak and to cover the left common iliac
artery more (considering the growth of the iliac aneurysm), an
extension in both the iliac arteries was planned with two Gore
Excluder (W. L. Gore & Associates, Flagstaff, Ariz) limbs. During
the procedure, retrograde DSA from the right femoral access failed
to identify a type Ib endoleak, showing instead a type IIIb endoleak
from the right iliac limb. The procedure was performed as planned,
however, with deployment of the two iliac limbs and resolution of
the endoleak, as conﬁrmed by DUS and CTA postoperative control.
Patient 5. A 79-year-old man who was treated (in another
institution) in 2009 for an AAA of 55 mm with a Talent249
Fig 1. Patient 1 (A and B) and patient 3 (C and D). A, Preoperative digital subtraction angiography (DSA) of a type
IIIb endoleak from both iliac limbs (arrows). B, Postoperative computed tomography angiography (CTA) recon-
struction after treatment with two iliac limbs. C, Preoperative DSA of a type IIIb endoleak from the main body (arrow).
D, Postoperative CTA reconstruction after treatment with a proximal cuff.
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of the left hypogastric artery, landing the left iliac limb in the
external iliac artery, was discharged with a type II endoleak. The
aneurysm sac slowly grew in the ﬁrst 3 years after the procedurefrom 55 mm to 62 mm in diameter. At 4-year follow-up, the
diameter increased to 70 mm, and CTA and DUS were performed.
The type II endoleak was conﬁrmed, and a possible type Ib
endoleak from the right iliac limb was suspected. During
Fig 2. Patient 5. Preoperative computed tomography (A) and volume rendering reconstruction of the endoleak (B,
dotted line) with the identiﬁcation of type II endoleak. The incomplete sealing of the right iliac limb led to an incorrect
diagnosis of type Ib endoleak (C). D-F, Intraoperative angiography with exclusion of the type Ib endoleak from the
right iliac limb (D), angiography of the “nidus” through cross-limb catheterization (E), and identiﬁcation of the type
IIIb endoleak (F, arrow). G andH, Intraoperative angiography of trans-limb sac embolization (G) and deployment of
aortouni-iliac endoprosthesis with the exclusion of the type IIIb endoleak. I, Postoperative volume rendering recon-
struction of the aortouni-iliac endoprosthesis and femoral-femoral crossover showing the resolution of the endoleaks.
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excluded, and a type IIIb endoleak from the endograft body was
identiﬁed. The aortic sac was therefore embolized with a trans-
right-limb approach (ﬁve MReye-Cook coils, Cook Medical) totreat the type II endoleak, and an aortouni-iliac endoprosthesis
(Medtronic Endurant) was placed to exclude the type IIIb endo-
leak. The procedure was completed with femoral-femoral cross-
over and occlusion of the left external iliac artery. Intraoperative
Fig 3. Patient 6. A, Preoperative computed tomography angiography (CTA) with possible type II endoleak. B,
Intraoperative identiﬁcation of an endograft tear (arrow).
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of the endoleaks (Fig 2).
Patient 6. A 77-year-old man was treated in 2006 for a 60-
mm infrarenal AAA with a Talent (Medtronic) endoprosthesis.
The aneurysm sac remained stable for 5 years. In 2011, DUS
examination identiﬁed a 5-mm increase in the aneurysm sac, with
possible late type II endoleak. After 6 months (in 2012), CTA and
CEUS showed further 10-mm-diameter increase, with maximum
diameter now reaching 75 mm. The patient was scheduled for
sacculotomy and surgical lumbar artery ligation; however, a con-
tained rupture occurred in the preoperative period. The patient
underwent emergency surgical treatment, and a tear in the endo-
prosthesis was detected intraoperatively, with subsequent bifur-
cated aortoiliac grafting. The patient was discharged without
complications after 10 days (Fig 3).
DISCUSSION
The six patients in this series were treated during a 16-
year period from the original procedure; since that time,
958 standard EVAR procedures were performed in our
high-volume center. Type IIIb endoleak occurrence should
be considered an extremely rare complication (only four
cases were treated initially in our hospital), developing 4
to 9 years after EVAR; moreover, no predictive elements
were identiﬁed in the ﬁrst CTA after the procedures. All
the cases presented herein belong to ﬁrst-generation
endografts; in particular, Vanguard (Boston Scientiﬁc)
and Talent (Medtronic) devices are reported in the litera-
ture with a high rate of structural damage.4,5 Although
the new-generation devices might be more durable in
follow-up, no data are currently available in this regard.
The high volume of EVAR procedures performed world-
wide may lead to signiﬁcant numbers of type IIIb endo-
leak, with subsequent necessity of careful follow-up and
treatment. Type IIIb endoleak is a severe complication,
leading to sac pressurization and potential rupture of the
aneurysm, similar to type I endoleak.6 Moreover, the diag-
nosis is particularly difﬁcult, as shown by our series. In ﬁveof six cases, the diagnosis was achieved by DSA, either pre-
operatively or during the relining procedure. CTA, DUS,
and CEUS are helpful in endoleak analysis and follow-up;
however, in our experience, DSA was the only tool able
to conﬁrm the presence of the type IIIb endoleak. The
use of different, expensive, and invasive diagnostic methods
led us to consider type IIIb endoleak a “difﬁcult diag-
nosis.”Other case reports underline the difﬁculties of a cor-
rect type IIIb endoleak diagnosis.7,8 Candell et al,8 in a
retrospective analysis of 1700 EVAR procedures, reported
a similar experience with an incorrect diagnosis of type I
endoleak, with the identiﬁcation of a structural tear only
during the surgical conversion.
CONCLUSIONS
Similar to other experiences, a relining procedure was
the preferred approach in our series. The structural charac-
teristics of the endoprosthesis, in particular, the main body
length, are important elements to consider during the relin-
ing procedure. Even if in our series (patient 3) no com-
plications occurred, certainly endoprostheses with a long
main body are associated with easy relining procedures.
Other authors reported surgical correction of type IIIb
endoleak with partial endograft substitution with glue or
pledged surgical repair of the tear, with satisfactory results.3
Although structural deterioration of the fabric is a rare
complication, Ueda et al9 identiﬁed a high percentage
(18%) of metal ring fractures in AneuRx (Medtronic) endo-
prostheses at 5-year follow-up with three-dimensional
CTA, with a signiﬁcant type IIIb endoleak development.
The long-term durability of the new devices is therefore
exceedingly important to keep the occurrence of type
IIIb endoleak at a minimum, particularly considering the
increasing number of EVAR procedures.
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